Non-bridging phosphate oxygen atoms within the tRNA anticodon stem-loop are essential for ribosomal A site binding and translocation.
The conformation of the anticodon stem-loop of tRNAs required for correct decoding by the ribosome depends on intramolecular and intermolecular interactions that are independent of the tRNA nucleotide sequence. Non-bridging phosphate oxygen atoms have been shown to be critical for the structure and function of several RNAs. However, little is known about the role they play in ribosomal A site binding and translocation of tRNA to the P site. Here, we show that non-bridging phosphate oxygen atoms within the tRNA anticodon stem-loop at positions 33, 35, and 37 are important for A site binding. Those at positions 34 and 36 are not necessary for binding, but are essential for translocation. Our results correlate with structural data, indicating that position 34 interacts with the highly conserved 16S rRNA base G966 and position 36 interacts with the universally conserved tRNA base U33 during translocation to the P site.